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(57) Abstract: A very small chemical 
device with a valve function, having high 
pressure-resistance and a flow channel 
cross-sectional area independent of 
liquid pressure, capable of suppressing 
adsorption of living body components, 
and easy to manufacture; and a flow rate 
adjusting method therefor. A member 

(A) having a groove in its surface has 
another member (B) bonded to the 
grooved surface thereof, and the groove 
of the member (A) cooperates with the 
member (B) to define a capillary flow 
channel having a width of 1-1000 ?m 
and a height of 1-1000 ?m on the bond 
surface between the members (A, B), the 
flow channel having a gap somewhere 
therein, the width of the gap being 0.5 
100 times that of the capillary flow 
channel, the maximum height/maximum 
width ratio of the gap being 1 or less, 
either the member (A) or the member 

(B) being made of a soft material having 
a Young's modulus of from 0.1 Mpa to 
less than 700 Mpa at least in the portion 
opposed to the gap, the valve function 
being such that selectively pressing the 
gap from the outside of the member 
(A) and/or the member (B) allows the 
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25 4-7ixl/y^-7WU*> N, NT -i?7iX/^^y^W^\ N, 

N' -^7ix/i/x-r;v^NU\ N, N' -*?y ^—As^vfc^^v 
<i%Y, 1, 4 -If* -1, 4-i?TV*xirif^^n- 

[2, 2, 2] t^^y^nDK, 4, 4' ->f V/n tf y f*^?*^- 
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2*g1B-vW 5: K ; N- ]) ^/V) K©$n#vH 5 KS£ 

? W 5 K^«l^ttt!J Uli, ^yff7^fi/y 

■fz>{k£mx*hz>M&\a-z, mmm\m&&it&m$, i#*wzimu±<om 
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£LhT% lo2 5t«^B^fy: h/Wc^= 5 : 1 (fi&Jfc) 
ai/U-lf—) ft Lt 1 1 ~ 1 6 WiifCfcS t)©^S L< , 11-15© 

T/V^/V7.c^^S, ^jlT/W^S'S* 7y^^|T/Vdr/V£, v-n^r^^S 
psjJISStttfi'&ttflS'^tt, 3$7kS<h LT^^ic 6-20 ©7/^/HXIi7/v 
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= *riXg N te¥<DJ&X~£%i£tlX\^Xh ±V\ 

^ (n = 8~17) U*) T^yi^— /-/l^ct/^v'^y^n £V 
^y^^, (n = 8~17) U ?) T 2 }) V — M 5 #M£p^ LV\ 

ztK *<Dfa<D^*^~mmm<t&®immmzMvx, mmm&m&&{k 
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m^mmx^^^m^^ ^ k^/-^— turn watf. n-^/w 

W 5: h\ N-xf;Wl//f 5: h\ N-^/W W ^ Ks N- Kxf/WW 
5 h\ ©^N-T/i^/W W 5: K ; N-i/f P^ix/W W 5 K<Z>#Q#N 
-fll^-^ W 5 K ; N-^^/W W ^ K ; N-7^^u-^ W 5 K, N- 

5 (T/I^/I^rc-/^) -^W5 K N N-^T/l^drv-^cr^yi^ W 5: H\ N- 
(2-^na7i=/>) -7WU\ 2, 3-^an-N- (2, 
)V7^~)V) -^W^K\ 2, 3-^no-N- (2 — Ji^yW- 6 — > 5vv:7 
31-^) -r W 5 K©#n#N- (g&Xte^a&^^/v) vWU'; N— < 
i/vv^-2, 3-^aa7Wn\ N- (4* -y/l^n :7;c~/V) -2, 

10 p ovW S; K^lnt^o^iSrftSvW 5; K ; t Kp^v^^^ 

/WW 5 K©*B#*MfeaESr^rl-5^W5 K ; N— (4 -^/vtfdrv'- 3 - 1 
Kn^^/7x=/i/) t W 5 K^#n##/V#>v'S$Mprt-3^ W 5 K ; 
^•>7x=;WW? Ko$D#T/i'^drixS^i-5^ W 5 K ; N- [3- 

{*?^,vt 5/) 7p tvv] v w s; K©*nt r 5; y s&^rrs^ W 5: K ; 
15 N— (l-tf u=/w) W 5 KojDt^mB!?**^ W n K ; N- (^^vv 
7^/-4-^f/U-3-^-7!J^V) -rWSK n- (4-7*-i> /- 1 - 

' ttR**t (s) its tf})^-7uis\? J $>#V'?-TV'(X*h'?Xi>&^ 

u mmits zvmom&ftxh^xh&^o wmmu u) « 

IfcSC*** (s) \ztt£ J £Z>Zb&X*ZZ>&'%MbLXiX M*.&. T-*> 

*rf fetus. 
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^m.'SMtt (m) te, 7 0 0MPaW, lOGPaM jf^KlilGP 
a~5GPa©?| W U #388 5 *fVf*4 * GHs&H fc^fc 

^mnmtt (m) axtffittsim iii^tfco-rt, 

/Tt ]) p= h y/V^M^^P^^^W^fi^ ; /tf/WW*^ #y 
^ ]} p - h y ;u<Dpa% T?V jvj&S&ft ; # y W s; K^JNHfc ; 

tf* 7 ^ / —J\sZ%# y h ©£p # *° y h ^fi-g-ft: ; ^y^ 

•y-^ h\ ztfy 7x^1/^77^ K^Dt^y^-x^xf^y^^-x 
^y^^^i/^ U"- k /j^yry hoftttfy «7vv3f&i^ft: ; ^ 
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*SS!SC*1* (m) £ bT^ffl-et5^^=¥-^«tt^^<bLTtt, *gg 
MmmmU ( h ) lilOGPa W_h<D5l3g#tt^^^T U *mW<DWbfr 5 # 
4v^«>±liRSrRrt5ii:«rlfU*v\ ii5SM®§f§*t (h) iLtll 0iJx.tf. fi 

^b«-a-^#^^uv\ ostium- (h) kvx&ftxzzm&mz^x 

te, 5l3K¥tes|&as l ogp a s &mz-Z>^<DXh<oXh&^zk)Zkm*, 

(m) <Dm-&tmmxhz>o 
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*>oTt>Av\ ^mt»^*ttftSt?fe»5, (h) 3ftS«fflT?# 

9 JB&KH&B £ ft 5 ^icfcJ:> ffia«*tt7 ? =l -Xh 5 Z. <b £ u 

w (a) (b) xmf&£htcm^^*ji'y s 'Uxft. £mmzm& 
mt (a) tpR# (b) ftyzmm 

»*U\ a^«3tSr^i-5lfPM (H) «U i!bttflH&«:=rr«5^- h#»«~e*> 

«Mt (A) (B) t?#fiK$*Lfc#/h-5r§*/V7*/W^«, 

jiSr^r-rsSBfi- (H) tf\ fl#«3g£ftSOi§*t (s) xm&£titcmtk%ftW 

Kfartxmmt±.t>L<tmw (e) ±ic^i£*i s §ii#wioMPa~ 

1 OGP z<D$mKhZ>mttXmf&£tlX&*)s m&#0. 5~50O/nn©i 
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U*T, (A) tmt (B) T^$^fc*^PJ^^6^/J^^^^x^ 

L^m-omm^ (a) x«mt (b) (owm.mtt u) 
few (a) x^if^t (b) <d, £PMmzfa%>irz>u#<Dm%-ft, mwmm& 

hZWt&fcfe*:<Dmbn^nftfctei<^X, lO^mKK'fet), &tL<{l50 
M m^±"efc 9 . 3 0 0 0 ix mUTXfo 9, if*KttlOOO/i m^Tt'fe 9 „ 
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(s) *>b*5^— b^-C&S^i*5#*LV\ 

&SC&# (s) T-«£*ufcg&#tfW (a) •e*>5»^fcfi, , mt (A) 

ffl-^«>sifc^»*bv\ *fc, (s) "m&zfrx^zmt&mt 

(B) (B) KtiX-h ±B© ± 5 

ft* SHtftlfcftm"**^©*****" (s) ©ff*Tf*>5it*ff*UV\ CtL 
btf>f>-C\ <«J*t (B) 3ftS*«**t (s) T^^tu/cv— httWr'&Si^ 

*Sr§l»#tt*3»o. i~2 0 0MPa©f^ ^^fii^. ^M^i-^^ 
©3&*f«fc 0SS< x **o7 0 omp a*»©§i36#tt**^rt-5Sftt-e^j*-f-sn 

fc«U\ ^i©g#|j:?|3l#tt$^ 1 0 OMP a^±, 7 0 0MPa*i 

Rfc* 3l3S#teW 0 . 1 ~ l OMP a J; 5 fctt**Jt*#©^ "C, 
momW 10-3000^ mCD^fflfCfcS CI £ L < , w§w±ft<om& 

|CttSH-*»^©^«|C, 5l3R#tt^ 700MPa~10GPa^|L<|J 
lGPa~5GPa©»fc5^f^ (m) "TJJftfcStlfcS"- Vtf&Utt 
(E) 5^fct>»*bv^ 3l3R#tt^ -<DU*mz-Z>k. £ffl#m 
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«10 0Mm^ JEfc#*L<fi3 0 M mOT-efeSo (E) tt, 3I36# 

5ii«U\ BP*>, (E) Sr^i-5^#»§l35#^WiliVN«M 
*&n<-*zz.ktf&t:L\ t \ r5l3S#tts(sxj¥^j ©His N axio^-ix 

10" l MPa •m©iim^i:«L<, 3 X 1(T 3 ~ 1 X 10" 2 MP a • m© 

^zmttwmw&mmwzmfrtm^z.ktiw* uv\, ^o«t 5 &aui« 
mnMm&mzjj&m^mmvhvx, (e) tzmmitm 

fi©0. 5ffiFfiil±-e*>«J, 35t!i#*t<f±l«UJl±-Cfc5o ft£©-t 
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WO. 5fg^_hT*fc?K Hfc#*L<ttSMl»0**«0 5ffiF6Ui , t?«>«. ^£ 

»t5ttI(D, $fcftm# (s) T^^tifcTOo^Btca^Sit^ttbtb 
L< tt 1 . 5ffiFELhT?fc 5 , »t b< ft 1 0 offiFOTT?*) 0 s Itll b< tt 1 

Lfct><&-T»fc3#&K:W: % ^BU<0M^(0 1 OffiFETFCfcS:: g|gs^$ 

iatfc«3go*«-ntt«-eiib *> , wm.mvs (s) ^»iS5««*«- (h) sheet?* 
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#ttW7 o OMP a£l±-?fc5?l5«ft**t (h) £ <b J&SJEfcfr* UV\ 

fiitt«aE©«jt*«fe«ttt*-e«>o, W (A) , «W (B) P^K^It 

#»W©#*LV>8— 5 ^SCHf** (s) -e^^tifcWo^ 

name, urn. *mm. aw^fe^* ^is^ncivw 

^m(D0^^m-(ommtK w&Mtt (s) xm&i$fhtz.wm\mnir 
zn#v>ftWK, +m&mw (m) •c^^^^-h^iKtt (e) 

tiTV^^^te, S^l^^tSfiioW (E) tc, firiKflHSSr&tfS:: 
i<fe#*LV\&s, compete, ^-C^S, &im&*1CtZ*s>-hft(om 
PS (H) &j»J1 Lfc*^©, 

*ISWO»*bVUo©1!8»HHav^-cr±**:, W (A) , ffit (B) ifiBU 
i!btt«3iSr^l»»«K: (s) «fife*jh,fc«»0*MBIfc. 
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mztix^?>zki>wiiL\,\ mt (h) (D&mz&Mx-hztK ^mmrntt 
(m) xi$&mmm& (h) xm^^x^^ti>m^^\ m^-h^mm 

mt (H) ^(t^riiaot, ±lELfc, $fcSClif*t (s) XBj&iStltc£ 

u& (h) «^fc, «wt (a) % mt (b) tHjsuo, ^w^^r-rs^ 

art t>»* lv\ httflBS^tt, ra*** ( s ) •m&.ztiitim<Dt\- 
mm±ft&te5j&&\z&m£tix^z>zt&&tii,\ l \ w$ (h) 

fi^«^^§Pi:S*MffltcLT@^$ti5^-h^W (H) HU 3I3S# 
ttWi 0MPa~l OGPa, 0£L<fil 00MPa~5GPatfc5ilt 
•C^^tbSo mfrttO. 5 miq~5 0 0 MmOiltife9, 5 M m~ 1 

(s) (m) tU^Lfct>©©^b, j^£<E>3l3g#ft 

rgiKSPtfefcxJW-j 3 X10" 4 ~l X10 -1 MP a •ra©gffll:ii)5:i: 

#£f£L<, 3 X 10" 3 ~ 1 X 10~ 2 M P a • m&mMKfaZ Zt&M (C0£LV\ 
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*h- s$b#©*mhi fco^flBt^^ $ t mmx& Z>o 

&nm# (s) T^^tbfc^W^^Tl-5^^ffi!J^^«^ (m) X& 

v^m~(ommi-i, am* (a) xkm* (b) hk 

( s ) -mat £ fritmt<Dti&j<D%mtf'j>ft <tt &mtoMiaM#+mx*# 
(m) xBm&tix&v, &<>mm<D&mmzftztr?>&ft<Dm%-&o. 5~ 

2 0 0 n mOiltfoS r. i % Rtf, ®JE&«*K: J: <9 £M£JE&1-3W* 

%w<D&t.^m-<oimkmmx&z> 0 wt>, ##w©#*Li*m-©tB»w\ 

4>«^$t (m) ^^Stbfcff|«t*(»TfcSRWI5©£EiafcJ:9 % ^SPW« 
M^Jt^-C^tJfett^T^c*?^ ^tl^-t (s) X 

/<^4tT««t5. (s), (m) , ftftSftt** (h) 

mom* (s) tf»^s*tfc«wt©»««»**»±, ^M^ti>rr5^oj5 
^.(D^^tevNri:^^ *%w<D&t.i,^m--<Dmmbmnxibz> 0 l^u 

SBWBRlffi^f 5*B^©Ji^r±, 10mm^TO5^i:«t<, 3mmR 

^w**f (s) t?^fifc$*Lfc»*t3jsftfr*H- (s) mvmttxBmztitc® 

■Zftmt^mWmtt (m) Xttit5Mm# (h) «^tV^ri»L 
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v\ &wmu (s) «^fcwra*^tt*^^ £j##£#t/& 

«Btt- (A) (B) »fe^tr^^'b0^ffli--5^^fc5^ x 

m# (s) T^$tlfc|35W N tfiSI®^ (m) (h) 

mtmmttez* mm^mw^m^mmti, £vmo&v&, mi (b) <d* 
mmmu (m) xm^titc^fDm^Kh^u ^ra^^^/hx-festa 

^nmu (m) xm^titcnu^ w^mmM^zuft^nM^ 
c © x o tmv[x*m$rt-z> sticky, <du^ * * <dm&& 

mwzt\ *mmm& (m) xm&ztitcUftommzxz <-tz>&m*hz>o 
*mwmw (m) f^^^fc^©^^^^^ (m) xm^tix^^ 

#ti# (m) xBf$.£fttci®#<D, ^mmm^-r^u^m^ mr. 
ttpmnmu (m) xWs&£Ktz3m<ow3*\ tmrt> 0 ] \%o. 5 M m~ 

200/im N #£L<fi5 Mm~l OO^m, jEfcl&f ^ b< 5 n m~ 5 0 » m 
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m%i-mtf<D5mw&m&^&¥. mnmu (m) x-M&zhtcnttom 
mm^^ti>m*v\,\ tm (b> (D^m^mtm^mmx 

^Xff^j <D^fc y 3 XlO^l X10" 1 MP a • mOiBtfeS^i: WL<, 
3 X 10" 3 ~ 1 X 10" 2 MP a • mO^HKfcS-i^HICgf^LVN, 
JEE5&1-Sffil©|fWtfci©J: 5 (m) SHfcfflU ff*Sr±flB©«H 

(m) f^^tb^mtaim (B) T?&5£fcflS, 

&tmmxhz> 0 

*5V>TB\ +S!K**r (m) TiMSftfcW (B) flB^feJBEj&i-S. **3, & 

(c) Mt^s^ts^^i-sg^W (D) &#&fLXK^K&m& 
tiZZb\z£9, mt (B) «W (C) kntto^ mt (D) Zlfrffctzmtf 

u «tt (b) (o (d) <D\ f *?ftfri<>&'j>ft<bb&mmtt*tfz>u£ 

[<i.U *Wf (D) t|lt«»»Ii2M #ttSt3lt*t (s) XM&ZtlX 
*5t), J.og&# (B) (C) (D) ©^-fttj^lo^^K ttSBWBfcttm- 
3&# CmU «fWt (D) fcBBLTtt£R«R©JS|ja«ia ^"PSSfOiftt (m) Xtt 
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Hbmnmu (h) x-m&ztix&ib. n& (b) ^b£i»#jE&£;tx-c£it 

1&m<DZ.<Dmt (B) (C) (D) ^b^S^/J^^^/^V^fi, mt 
(B) '>^<H»i«t5M [{fib, mt (D) fcHLTttSBR 
] (s) Tf»fift*nT»9, lo»gpi:ft^t5^ 

Ol^fflfWl 0-3 0 0 0 nmX'hZZbibmt. LV\ 

m (b> # % ^t^Mtcm-r^^^TO^^ ( m ) x-m^ti, 

^^SiJtffi^t 5^^©Jf ^©i/J>Ii^ 0 . 5-5 0 0 M mtfc5it«t 

(b) (o (d) frhj&z'm^^xfrf'^ mt 
(o &tr^ «wt (b) ^±(cufc^ mr, %^4^<D'm^%-)3f^f^ 
xRv, jgn, ©is, Halogen lt, ^^Mt?±T^iS^^m-r 
5) , mm*m co , (d) , ±m*mt (b) -e#u& 

xhz> 0 

^Mfis ^<tP«tc: N Utt (D) Oj^iigp^W (O (b) -vto 

(a) w (b) frb!&zm^s.*^7 i ^xtmmxhz> 0 

mt (c) o^mftire;fc *k mffiKffitfmibnx^z&m&ti: 

v^tSJtfM*. *mW<DM& (A) (B) frbfoZU'btr^U^'r^* 

iztenzm (A) tm©^T'fe«9#-5 0 mi (C) ^©tiwi^^ 
j££;ftT^3&^te&v\^ M*M&K<Dn&Mf8.£tiX^xh&i<\ 

urn (c) r* % st&^u tim&tim (d> (D^^5s^t^»^*5^^ 
wrt>j^u mm%mfrbw,xim<Dmx'W!&ztix^xh3:\>\ 

Utt (B) HKLtll fflW (A) kX&te<Wtt (D) ^TOt^ttSr 
Wli, *mm<Oto& (A) (B) ^b^^jN-Jr^^/WT/^^©, 

(a) j * inu (O tmt (d) ^m^j 
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mm&M&£tix^xh&\ mwt* (b) « N m&nu &m&mt 

^SMBti, (C) igpfcf (B) X-&W&titck%ffim>£mntt!:?>i><DX' 

ot, W (d) (c) kUtt (B) -c««k:«E«pb5 5^lfcT?«>ntf, 

^KXt^Bftlf|J©«5i^t&tov^Tfi, gp*t (A) ©ittmt (B) 
-etoT^^tlS^Oids fltft (D) (O^mWrnt (C) iW (B) 

m$£*iz>mmxmj&£tix^zz.bskf>\-ti, *%w<omt (a) , (b) 

<z>BHk ft^<oJNfe-e»*T?#6. (c) (b) tvWKffit (d) 

«r^-rS^^(C^i-SCi:^tii5fe5„ (D) fcf±, 

*<o#jggi8K mtf, ^ <b tezmm>!Kmu$:®. 

tf%-k&x%?> 0 ^&*mjz&ft&%mt±.vn\\ %mmm&*m* 

mt (o (b) i©wfc, mkt£6xmn*#i-z>$m (d) 

m&vk&Lti&tm (b) ^m^x, ^^*^M»«rsi»wu §pm (d) 
ji£«£i±-3£PBf ®mt (o o±t^^^«tt 
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(d) **gB£«Lfc#, ^^-mmmmmofD^imx^^tzM 
u (b) zmtex, m&^*^-mznm%\^ w (b) zmttsitztm 
m^m-tsu^ ®m (c) tmt (b) nm^fr^-tmtemtoSM 
£&&u mt (c> Rr^/xtiswt (b) <D*mfrt>. vmkk&u&*m* 

^■r^m, ®m%kftz^%&&*®*)m^&M&<Dis-hft<D$m (dj * 
«wt (c) tmt (b) rfm^A/T-sv^^ti-s^ co tmt 

(a) (b) frhf&z>W'h'!r$%/\sf'Uxkm%kX'bZo wfemw&nmw 

(s) ■^^*ti/fel»#fll35^JEi&i-5Ci:t>Rr^*>5U #3tWJ¥^<DTO 
(m) -e^^tbfcW^bJEiii-Sr^'b^T'feSo -tvb^oVN 
Tt>*ifiafclPMr?*>5. 
flfltffti^ £j^«3t^%1-S^$t (H) fcowcfc* MI3i:^Tfc5o 
£AT\ *58W©«PW (B) (C) (D) a»k#5»/J^§#/i^V;*©0* 

*3SW©0*U^=©flB«W:, Aft (B) 

3l55$M£Wl~7 0 OMP a % ^L<ftl~4 0 0MPat*fc^ 
KiM* (s) t?*fife*tLT^5„ §l«9#tt*#i 

(b) <D&mmz.ftm-zm#<Dmfr c w (b) <e>j?^j £v^#& 
$m (b) a, &ffiMzfttt^zn#uft<»M£&fo<Dmttxmj&£tix^x 
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tiv>u mt (b) <D£»imfim# is) -t*m&ztix^xt>&\ 

» (B) ©^frPttfGfttt (s) -C«rt*nfc5^-h*»WT*>6ifc*s, 

W (B) ©aittSMt^Mt #*#3iaBWfe*WK*tt (s) 

bv\ ^tUdo^Tk, U^»-©iWIK:*5V^-C, mnmtt (s) 

*W (B) ©£l£»fctt*^5»#©*MiK:. §l«#te*#7 0 OMP a~l 
0GPa©^l, ^L<ttlGPa~5GPa©®|l^5tSfi^ (m) 

vfc&ztiitmt (e) *as-r5ci:t>»*bv\ ^^Kiov^t, *mw<D 

©*Wt (E) ©SWiiPI«*Cfc5 D 
*3§W©S&H©ji#fc:i^-Cfi, ffift (D) ©**mfflrcfc3. BP*>, i&SC 

*«• (s) , ^mnrnu (m) % xf±K«w*«- (h) T?fc«?#5 0 ba»ue# 

b, SB»*^H:BI!tt«K:b*v^jR-c, tfcflftttt (s) -&&&£tiX\f*ZZ.ktf 
#*bv\, 

*I8W©»* bv^H©ffi«lc*5V^tt, «Wt (C) tt, '>*<H»^ 

atta** t^fga^ ( m ) xr±?i5«sr**t (h) w«£*ltv^ 0 

W (C) (Dm&l-i&mXh 9 > *JBW©#*bV^»--©«»|c*rt5, IfeST 

*rtt (c) « % ^K^^5a^»£^^©^aJ^^lb©*«■-c«^*^^■rv^-ct>J:v^b, 
swt (b) ©^**$iaic**rc«irt**tTv^t>Av\ (b) ©^flc^s 

HI b*«"T?«fiR$*b*i^- £ *»ifl©«i*«r*iPb^f < > 

«3t*s**-C*>90*bv\ 
*»9§©#* b^»H©MHItt, &St3fi# (s) T'l^tifcW (B) fl*» 

mm, ftttmm. nu (h) ^o^th:, *%m<D&*v^%-v>mmtwim 

*«M©»*bV^Eg©»«f4 x $W (O % ft# (B) % (D) £ 
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mfmmti-^^m^ttf^L^m^ommtmuvtdmm^u mt (b) 
&*®Km# (m> -m&ztix&v, mt (o ( s ) -ei^ft 

T*5!K (B) fi|^e>SIKSBSrJEEai1-5t>©T?*)5 0 

=©t6«tlSJ«-c?fc5. (C) rt, ^*<i:t>^B»Wcft«i-6»»«s, $fc 
ft**t (s) T'*fifc£;h/rv^ 0 5IK9#tt*^i©«Srj(iiLSi:«*©IW8i*5 
HJifcftofctK *©«*#£ C#fcTfc3 0 HS*t (C) © 

Slt^{-tB*H-S^©ff^-{cii Lttt, #3§Bj§©&£ Lv^r©ft«tJ:*5v^-c, 

$fcff§it#- (s) ■CJgfiJ&StbfciBJ^-©, ^«^*fi-5|fl5^©^t^T-fc6 0 
«Wt (C) tf % ^^K^^5^«^©^^te©*ttT?«**tLTV>-C 
fcj^u SW* (c) ©£##ttR*# (s) mfcSti/rvvrfc&v^ 

(O ©£##**«*«• (s) -e«fife$^fc^-h^WT$>5^t^, *mw 
(Diftgzmn u^-r<, «&#&#"Cfc9#*u\, sb# (c) « % «gg©fc<5 

*HS|©^t Ll>Iffl©li(^lt5W (B) fcovvftt, W (A) ©ft 

(o (d) mmmm% tshz^t sxtviz, *»w©#*uv^- 

*^pJ©»*Lv^^Eg©«{c^^tslH5^^ (d) ©^ #H\ **ifcKitb 

*Lfc*»lB, fc^liovvctt, *5SW©0*UV^=©tB«fc*3»t59JW (D) 
W (C) (B) t©Wk:, «£&5*»&£%1-5mt (D) Sri* 

^SL»^^«-r-5*fe(31iiL-Cfc*|gBJ©^bV^H©«|^t^T- 

*38W©#*LVN*3E©»Blr±x **t (C) , mt (B) % (D) 
*^H^^-tS*5SW©0* L^#=©ffi«£«{KLfc»£&3ri-$#, iHtft 
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(d) tmwmttxm&zti, to (b) &#&mm# (m) xm&zti, to 
(o ^m^mu (m) xitM^nmu (h) to (b) m*^ 

©JEfiKlJ;^ ±atW (D) ^liLT»©ri«M^^ 

BP*>, TO (B) © N (m) ] 

T'^$^T*5!9 > (B) ©JBI£;ft5g|5#©ff^O. 5~2 0 0m 

m«fc5a, TO (D) W>^< i^S^(Cft*|"r5lf|J^, 

(s) T'ltt&^TV^::^ &tfTO (B) £llTTg^lM£JBe-r54$ 

XttiSflSftiit** (h) X-M&iStiZiK Afffttlttt (h) "CJ&fc$;JvtV^££ 

*»9!©#*U^Sm©tB#fc:fctt5TO (B) ft, TO (C) fc©5m^ 
W (D) Sr»E*?UT«»i-5rtli:j;0x TO (C) , TO (B) , StfTO 

(d ) <Dxm.ux- h ot^iftt©iss SBrtSS^jfti"* - 1 t^Wi. h ©t? 

#&W©0*LV^©tg«K::l3^TB:, TO (B) f± % ^/jKfcfc^RtSRfc 

ffi^t-ss^^+fissfsifl- (m) x-m&ztix^Zo to (b) 

tt5TO (B) tBJSJ-CfcS, TO (B) ©i*|:ov^t)*»WofftU^ 
I3I«"T?*>3. 

**M©0*Lv^i©«8flifcd3v^T«: x to (d) ^*<tt>aaw»« 

*£«©#* LV^jE©I8«W\ *E5K*» (m) XJ&f&iStltzmt (B) ftiJ 
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W (H) KO^Tte, ^-©^^m^T'fcSo 
^^l^^^/h^^^^/^^f^ ±|SM" (A) (B) 

•c^^ix-r^tj, zm^-ftKDHmb&nmtf (s) t^/££*i,t:J3<9, ±15 

oa^«it^(tf>^fc'bO % &5V^ W (H) ^g^^tlfcfeOT'fc^o 
rixb«/J^#/u^M;*o^ Mat*fe, teffi;^ ft^KWL 

-c«, (a) % (b) <DM#«®^# (s) -e^^tb-cv^itw 

*r±, ±iBLfc, mt (a) (b> *k *<D^-ffrfrftwmmtt 

^mm^fozm^^jj^'^ mi^ mt (b) s (o x (d) x 
m$.t5tix&<Q^ ^<^Tn©w*>$fc®*w (s) xBf&ztix&y, ±mco 

t± % mt (b) , tm (o % *wt (d) ©v^-m%3»MwaeH- (s) 

tlX^ZZbSkHt*. ±|BLfc, fffift (B) % (C) , (D) XWf&iStl, 
V^ftJta&MfcK*** (s) •C^^tb^o^OVN-ftb^S^^^tt (m) Xtt 
foWWmPi (h) -CJ&fcSixfcs ^MtiJiStS/h-ir^^/^W^ir^-Cfc 

So ftt£«i£«*t (h) K:iiuct>±iBK:iHvt, mmmu (s) x* 
<3\m&&m&xmmwTf&<Dmfe> 
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^fctt«^£«U M&Sfc'f-C, 3 6 5 nm{C:Jott5^5 OmW/cm 2 ©^ 

5 0 0 mm©@ffit§]SfLrMi: LfCo 

itlbOtfcN-BU 2 4 + 1 Ig5 5 ± 5%©irtt 1 6Wlff L 

mm 

mwmmt vxMmmwm{mm<D uho^77vi-cj &m\,\ 24 
10 ± 1 ^ 5 5 ± 5 %wmn.<px\ m^-Mcmmms 0 mm, mismg. 20m 

<mu> 

15 (1) 3W^i/^>-t^ y h^-y (^g^^^xntt^tt 

^<D r^-^V y * V 4 2 6 3 J ) ; feft r^--^^ y ^ v 4 2 6 3 J 

(2) D-fh7f*^^7^!) u—hRxfa) — 'y^f*y^;v 

■7-C2O0OJ ) rt-fv-C2 00 0j 

20 (3) fh7^f^!)^ (¥W16 5 0) vWUTtf-l> 
mm¥l 1-1 2 4 4 0 3-%'Jkm<D&j$,M l 8 tcEife^^ifefcio-r^fifcb 
fc) ;8&# TTGMAJ 

(4) *S*/?tt'<lsf-A,*?T? y l^-h (B^k|IBc*^tt»© TR-6 8 
4J ) ; TR-6 8 4J 

25 mmm<om&&<t&m 

(5) /n/U7x/^!Jxfl/^!jn>-;i, (n = 17) 7^!)^h (S£ 

TN-177EJ ;HLB<I=14. 6 4 ; tK, P 

^*vy/ hj^i/m&mm<Dm%\z.vim m» tn- i 7 7 ej 



WO 02/24320 



PCT/JP01/01563 



39 

;Utf*x.T—l8 4 J ) ; P&ffc IV/l^^T-l 8 4J 

5 (7) 2, 4-^1=^4-^^-1-^71/ (ii^k^ttio 

TDPMPJ 

C-5 20J) ; [ml] 

10 (9) ^y^nbrv^rnwws^-io (rtt^fttH© tforj „ g$30^ 

^lOiim) ; iStOSPS^b [m2] 

(11) y yn»ijg (teftofcxg&hSsi© r^/v-iy h 6 7 o nj ) ; [ m 

15 3] 

(12) tfvx^v^2 h (* b #-r y^ft^istt^Wfp, 

i^60/im) ; B&ffrOPSi'- h [m4] 

(13) *Ky (0^7^ h^ftiO Tzcy^ h7yF564j ) ; 
P&ffc Csl] 

20 (1 4) #y (0^7^. fyy© Taciy^ h^^F 5 8 0J ) ; 

Cs 2] 

(1 5) ttWEMfcl^/V m&it¥Xm rz-4 3 7 0J ) ; BPfcPVC [s 
3] 

(16) ^w-wmtx-A&m&mR (Bgfqmx r^^wy^EVA, 

25 BF0 5-6J) ;UlEVA[s4] 

(17) ^!)7 5Kx7^K- r?V7??XA-l 
0 0J) ;»!)75Kx7^fv- [ s 5] 

(is) ^yx^xy^hY- (*p#>r**<b¥x8aKl W^^xe 

-12 0J) ; Wiii^/Vxy^fv- [ s 6] 
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(1 9) W&&9Hr\''7<t^ (H^qffttS! rN7Ky-^-R4 1 0 OJ ) ; 

>&7$y*\s74i/ [s 7] 

[aL*,v*~-&mmm&® o i] ©»j 

ra^;/^V4 2 6 3j 4 0g&, rf-K-C2 0 0 0j 6 0g&, ^ 

pmp] o. i*j«r»&LT, ^^/v^-mgiflsttiia^ [ei] £His!Lfc 0 

Ci^/W^-iUfil^tfe^fe [e 2] (DM) 
^f-fS'^V4 2 6 3j 2 0§P, rih— h-^— C2 0 0 OJ 8 iy 
=l T-l 8 41 rD PMP] 0. lU*U&LX. 

^-mm\mmma i>2] ^iwufc, 
i^^-^smamatm [e 3] qmsd 

TTGMAJ 5 0^ ["•#-— K W C 2 0 0 0J 5 O^^I^Lt, ^ 

[e3] 4rP«Ufc„ 
Czc^/u^-^^^^ [e4] 

r^f^y^V4 2 6 3j 10 0^ r^yV^f^^T— 1 8 4J 5£B. 
2, rD pmp] o. l LT, [e4] £M 

C=^/Pi¥-«ffl^ttli*lfc[e 5] OMR] 

r^--7=V vtf V4 2 6 3 J 1 0g&, TR-6 8 4J 9 0g|$ s Rtf r^/V^f^. 
T— 1 8 4 J 5 LT % ^^^=¥-H^bttm^ [ e 5 ] ZmM Lfc 0 

C^^-i||HK^ttJi|jWi [ e 6] (Dffim 

r^^^5/^V-4 2 6 3j 8 0^5, ja?^tt©fi£H4ft;£*l i LT tn- 

i7 7Ej 20 SB, s-^aiau: ltdpmp^o. x&'m&mmh 

LX ^;l,^7 18 4j 5U&®-\m&LXmj$.® [e 6] frWRbfc. 

c^^/v^-^bttm^fe t e 7 j ons] 

ra^5/^V4 2 6 3j 1 OlfP, TR-6 8 4J 7 0^, TN- 1 7 7 
EJ £2 02&, DPMPSrO. 1 p$> IV /Ujfzj.T — 1 8 4 J 5£B£M£-L 
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[**fr*-mm&tajm ie 2] omm 

ra^ 7; ?V4 2 6 3j 2 0^ rf— h^?— C 2 0 0 0 J 6 OgB, Tn 

-17 7EJ 2 0^ DPMPi^O. 1 gp, RTf r>f^ a 7- 1 8 4 J 5gB 
SrS^b-C, 3^A"SP-HWfl5ttaj*lfc [e8] SrWSUfc.- 
<I»J 1 > 

[«tt (A).ofEK) 

tfJJ^V^ [ml] 7&>bfr5 2. 5cmX 5cmXjy$ 3mm«DTOt^OaW 
(1) lOThftMLTil^tf^t 1 SO'ClCfftLfc;*^ 
^^^M (El^it-f) fcJ¥LortT?fr*PL*:«, MttU (1) Sit, 
i®3 0Mm, f ^ 3 0«©it'fcot, Dr®««^if (2) „ 

»©^±K:lfi!»te>^fcttfl9 0/im, ^$3 0/im©R«OCalfU (3) 
U Mte:, jt (2) ©S»^^T(S0. 5mmO^U TLSr^oi ^tdi «!), 
^AP (4) t«EWP (5) mlt:, 0ii^u«oim (A) (sr^ 

[Al] fcV^o ) Srfmbfc. 
(B) <D^3f] 

OPPv'-h (H^-f) OaatWI:, 127Mm©A-3^-^ 

^x^/v^wm^mmm [e i] u &^-c% g^sm*-^ * 

^Safttt^ttSSO-v/^^^ h20 0K3feag3.=y >$TffiV^T 5 OmW/cm 2 

U Z(D&Jgm*U# [Al] Olftas^SixfcffitlS OP 

«toT > (s) -C*>S^^=¥-J»eifliffiB^«b [el] ©BlflSfcTMfl 

fife$*L^ff$6 4Mm©^-htfc©lB5W (B) (£tT> [Bl]<t^5„) 

(6) «&aws*ra«#fc, to [ai] ©*BgK:«*u ^©fgifc^wtto 

W (2) ttroiltl|$nt» (3) £7&£Lfc„ oppv 
1] £«Lfc„ 
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ffi# (b) <D?m®m 

^i»i4t^bfc 0 igi^b, ^*^~mmikmzj$.® [ei] s^tt, ^ 

(s) XhZZt. tfV^U^ [ml] tefSSfCflf** (m) Xh&^t 

02(^LfcJ;5^> 8mmX 8mmCD5pS^<7)±|fP^|f|J (12) tM^ft® 
^©T»^ (13) ±«^lfP (12) ©*>L^M2<D*^ft;6^ 

MgiJ^ttifcM2(D^v ? (14) ^fcCMftT, mtimgfHDmfrtbO. 2mm 

tmmtc&w.fcu~,?-ryh (15) x^^LT^^^bfe^^^^ 

f (1 1) ^MtfCo 

tfcR) {CT##Xfc7k£^»{-&ALfc£::5, ftttitt (5) a>£>7j<Mtt|L 
f*^* (0*S$m (3) ©l^M (B) <ffi|^bffi&L7cj^ Mtf 

(b) ttw^ti-5rt^<7k«ii^w$tL, ^y^^m^-rtm^i-i 

W^Mbfc (B) <^^«mfefe^^ofc 0 ^<Z>f^&l 

<H^J2> 

-To 

caw*- ^ * mmfr<Dftim 

#/l^r/W* [#2] iu!Eft£Uc: 0 
W [Al] \Z&%Ltci><DtmCtf})Xi-Ul/ [ml] i^&£ffl^Tmt 
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[ai] bm-*m<D&Tmmv>mt*imu g$m (3) nftststti^ 

tc^j^mm^xmi [H2] tL«# [H2] (Dmmu^mmsmmo^m^ 
x.*/u*?-mmkm&i&yd [e 4] £M*u u& cbi] icifcti«i: 

Tg#1-6*(£ct9, [H2] #@££;h,fc®[/h>r 

#/VtVW [#2] tr^MLfCo 

SfEAgB (4) ^b-^-T^ci^y ^^^fflV^-C-^JE^T^^^^W- (fP3fc 
^l£»:£#tt£!i) lz.xm&Vtc*Z8iAVtcbz.^ mmn (5) d>b7K^-^ 

[Bl] <D±.frt>£m$!> (3) ^rflEi&i-^i:. *^£TOS^(aSCT^*# 

<mmm3> 

-To 

mmnxntM^^i}^'^* [#i] ©. sr** o) (c*@*t-t-3& 
g<z>mt [bi] mmzx.*^-Mffittm&vo [e4] ©/j^g^ n:^ 

Km^mm^l^Xmit^X, fc&O. 6miiKii5£0. 2 2mmWtDj^1#^>t-r 
M/J^^/VyVW* [#3] ^#|Uc, 

a^«iic7)JEEi&m*^lg«J-t-5^^LT, (14) % Pymh (1 
5) Rlf*^«r**r, ±«U*mu (12) WffitfT-fcS^Wte^WJ 

iT^bfd^yy^M^ra^^ffiV^iW^ (12) tT»/h^5 
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<»4> 

f!l3 tmmCLX^ iW2 3 0 (t mOWtfc5, (m) T?^ 

<«0!l5> 

(H) -CfoO, Miit^«/h<>-^^/Vx/M^o^®{c:ifb^5t^rt{iJtc|pjft 

OSPSv— h [m2] ^ffitfc^-h^W (5 1) (D^M^ WMmO. 
5um(D0y7.m(D^ (5 2) [e 4] £^5t#J (5 

3) iUTffiV^^*LTt£h^3tSr»bfcW [H5] rftfc, 

$ (3) (Cffi^-TS^g^-a-^ [e4] £gMt#J 

(5 4) ^L-OBl^T. m$k*m (B) |CifLTHJ# (B) izm^tc^t 

mm®\2 bnmz.\^xwA^^;^r^ * [#5] &«bfc„ 

<«^J6> 
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/l^sUx [#6] ^Uc. 

<itmmi > 

ft^ofcrt, IP*>, «/h^r5*/P7*/<^^tb-C [#3] % [#4] , [# 
5] , [#6] <Dftt>9K [#1] &fflv\ ^»J3, 4, 5, 6irP^«K 

<mmm7> 

*»0!lT-«, (B) UK «t«*l* (s) T-ffM^tlfc2S^e>^5i/- 

^JfcflUfcfcv^ <D^*^H»flMfcte*arifcto [el] ic-ft^T, ^*;v*? 
HfWMbtt»#* [e 2] &/BV\ ©OPPi>-McfU.T, Wtom (s) -e 
&3#y«>l'*i' [si] **bJ{£5ff*5 0 0/im©l/WV- h£/EV\ d> 
o®W ( B ) Sr^fifc Lfcfc, h - 1 ft < , «/I • $ tbfc 

* [#7] &fERLfc. 
ft:Jb\ ffiJBLfctfl) frl^V [si] hRXfi^*/l'*-mmktiM&® 
[e2] 

Cttftmttlfc] 

W (B) [e2] ©flMfc*><& lfOWW ^"C 
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mx-\-t*:(D£otj:z.kfet£fr^ti a *fc, uu (b) t^^/^-umtmrn 
i[e2] <Dm<m<Dim<DfrX'te*i?T~]£fe£iritcUftfcKi)m%. mm*m 

IP*>, «Wt (B) &£fc5§IK#tt*&^3«c«3^ (s) © 2jg#£5tii-£ 
<MMM8> 

mw (m) xMj$.£fttci/-h&mm£titc 

■To 

*WJ2{C*5Vn-C, ®^yv=¥-«l«tfe|a^ [el] Cftit, ^*/V3r 
-jmR-fbttia^te [e2] «rfflV\ ©OPP^MC^T, (m) 
T*$>5J?#-4 O/zmOOSPS^-h [m2] d>o(»# (B) 

'V* [#8] SrflsRLfc. 
fc*5, OSPS^-h [m2] ©9l3BflH£«r*lK:jj*Ufc: 0 

ttlt**t (s) r-^^tbfc^^dti^-rS^^ffi^tpSIK^ (m) T? 

mi$. £ tufc h Tbmm & titz z. t \c <t o , 3 * * ©^icm- 

<HJfe0!l9> 

flUr*"**** (A) (s) X\ mt (B) tf>ftg 

nmu (m) -ddfifcstLT^o, «wt (a) ii*»&2m&£E&r**89i0>£ 
cm (a) ©fmi 
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K s 1 2 7 itm(Ds*—^-?—Zm^X^*^~-$mikm&J&V>) [e 6] 

V^Wm-W^y* h 2 0 OliJfeifii^^y b&%^ 
T x 5 0mW/cm 2 3 #F«tLT^£^<b #^T\ «^ 

SUilC, 1 2 7 fim^-^-f-Zft^X^^-mmkmm® [e 6] 
£MU ^#H^f-C\ 7*h-7*^£SLTmid^Uc^ (2) SOT 

r± h ^x*mk<D^*^~mmk%mf&yd Ce6] ztiz. 

mmmm&vm (2) &tj™i^m (3) w-rs, sap (4) «m 
p (5) *^Lte\,^t&Ktemi tmmomwio&ft [A9] ^ifco *t 

<D^rmi$ s mi 0 8 jum, 7 5 Mm-Cfcl9, HfllfP (3) CO^tfe^ 0 

(b) (Dfmtmmi 

W [A9] om©Mffi^ct@^i--5M^AP (4) bffimn (5) 

5naa<DjL&&tctltcT? V/l>Mffi [m3] 2. 5cmX 5cm 

#1 [e7] SrMbfc^ ^f#H^<FT\ gSAP (4) tffimn (5) t&S 
TLW©^^(-3fe(5 if t IH D 5 0 mW/cro 2 <7>i&M£ 2 #F^M" It, ^g|£» 

^b©M©^ffiM# (A) [A 9] <Z>W^$tbfc®t|fi«?^-B:, T 
* V C 5 OmW/cm 2 co^i^^S^ 3 OMIIfLXii^ 

S5fc£-£5;i ^tiot, SWt [B9] %m [A9] ©&ffiK:&#U ^<£>F^ 
Kl^#B«<£>« (2) t^<D&±(c:^J&£;lxfc£|» (3) &%mvtc 0 fttc, 
fiPW (A) [A9] ^?>OPP^-h^iiJilLT, SffiAP (4) tfltfflR (5) 
[B9] M\mf$,£tlX^Z>Z.t. RXfMW (B) j&S^/l^HfHSfc 

mmm [e7] ^r^^T^y/^^(D2s^p>^oTVN5it^{^ 01 

SU^s ^^/^-^«mafife% Ce 6] RTf [e 7] ©^M&li/- h £fi$S! 
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u *<D3mm&&mfeLitm%:zm ifc*u 0 &ia»s>, [e6] mmi* 

ttft**t (s) T'foS^i, [e 7] ^b^f**BSjCiif# (m) X'hZZ£&t> 

SiJ^«Lfc^^=¥-^^b^^ Ce6] RV [e7] ^)«M)^^7K 

:n*yV¥-il&iSM4*a^ [e 6] [e 7] £J8VvC, *!)^fwy|l© 
9 Gfl-<?<< 9n#<< 7°U— hcD^^^/KDrtffiSr^— ^^Lfeo CCO>> 

m (^<??—$t(D TABTS substrate kit horseradish peroxidasej <D&m& 

gfC^fS (^*H±© tabts substrate kit horseradish peroxidasej <d 
ABTSSSf) «r •> ^/WC&A U 2 5 'CKTC 3 0 U IStRIcT 3 glflSft- 
L-fcfL 0 5nmfc^3»t5K*SSri83£bfci:i5, [e6]#0. 14, 

[e 7] #0. 1 6T*fcofc 0 LT, =»— r -f V^fcffifc)*^ 

ISAS] at«fc5) „ [e6], [e7] ©a-f^y^iaot, 
B8§ 1/10 KiflifBStifc:: £ 

<HWJi o> 

im (a)' (DYfm 

tfVx^lsf [ml] ^f>^5 2. 5cmX5cmX3mm©^ftfL 
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1t%&fc (3 1) ©±fcl, 12 7m m(D/^3^^-^|^tx^;^-|Ift 
>V*f-74 h 2 0 QWjffiP--? h£ffl^T5 0mW/cm 2 ©^ig|£3Mj£JtL-C, 

©« (3 2) (3 3) fcrirt^fiW-ott^K:, ±K£IPIC**M* 

S: 3«>Mflg|*b-Cfl8»S|J^©^l|gSr2N!Wk$*, »^5>0*«(D^^yu=¥ 
HfeflMk&ttJ&ife [el]^5 0%x^y -A*** fcTjJfcHHft* Lfc - 

(s) -e^^tl/c, Ml 0 4 Mm, ^$9 6 ft $ 3 0 mm<D&<Dft&% 

tL^K.mzmz(ommik*mirz>m 02) , s©iJ:i^itf)iif:ti2o 

0 M m, m$9 6 »m<Dm<Dfttf%&<>tcmm<DW& (3 3) £^rf5, 0 5 
fc^bfc^©, JP£ 1 9 2 jum©^- ^©gW (A) (34) (3 
1) ±l:ifUt^Lfc„ 
[*B*t (B) ©&#) 

OPS^h [m4] (3 5) {C, SO/imro^n-^^f^ti^ 

HMfcttfej&to [ e 5 ] u ik^x\ mmxmwpx's ±mtm 
& i ®mmtt \*xwtuka>MMM (36) t bfc„ 

-©&j&&|g (6) ®^±|BT^LfcW (A) (3 4) ©» (3 2) 

f$.tsti±mm<o&fri£, mc%ftmzw.K3 ommM^xmmMm (3 6) 

tlZXoX, f«ft**|- (m) tfcSOPSiA-h [m4] 
(3 5) (m) t?fc5ff^^j3 0Mm©^^Jg (3 6) 

t36^fifc5'>"-Mfc©«Wt (B) Sr^fiJt^-StPII^Kls Sttt (A) (3 4) ©* 
ItSfL, -t©WlC^»»tt©« (3 2) t*<Dm±.KMj$.iStltcgmU 
(3) Sr^Lfc. 

&VvC\ W (3 2) ©MftMc&^TW (B) (3 5, 3 6) lcE#0. 
5mm^^, 3 mm©tft tf=/l/f a-^^iffS i i: D , ffi 
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ASS (3 7) RXjmmU (3 8) fc^f&LT, H 5 Ufc3»R«D«W^ $ U/V 
7**4* [#10] £«Lfc 0 
[TO (A) RTfmt (B) W?l3S#ffi 

*f-VV [ml] &tfOPS^-b [m4] lH^Ut. 
jM^HlWbttlljfc* [ e 6 ]«fctt»ftjr## ( s ) fife t) , # U 
[ml] , OPSv^-h [m4] Rfl^A^llHRfcttlMWrt e 5 mWtft 
*&&mt (m) "e5^fc*S*>^5 0 

siass (37) -h^^^xi^^^^^x^^v^jv- <mtwm%& 

m±M) {-T*febfc7K«S&(e:aAbfci:^5, iJSffljg (3 8) ^fe7k«ffi 
bfc 0 ±IEt?fmUfc^^9^ (11) SrJUWt, &je*Nc-t\ IK 

/JvJr^/i^W* [#10] oSBWU (3 3) fcffi*rr«»^«rfB«-- (B) 
(5,6) iil/6^ffi&Lfci:C5, 7k«ii#W£*k 

Wfisowaufc. r©t§, (a) (b) \±mT(»m&\-m^ 

<«#Jl 1 > 

(3D ©jtfy ^f-i^lKtfjfftb <9 to p p 5/— h (~H4k¥#M<D 

TFORj % Jl£3 0/zm) &m^tzZb$Xft&mMMl 0 t HftHfc: LT, »/h 
^^tV^T* [#10] tRIiKoflHt©!*/^?*^^ ^ [# l 13 iff 
K*«rfl&fcLfc«, (3 1) fcidlStLT, $#5M* (3 1) &#UfcV^£ 

m-i&WL 5 tfc t mm<Dmm<DW']^ x *>vf'M * [#n] &im vtz 0 
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Srffiv^i, &tf> » (B) o^M(c^f-5»^¥IbT'rabfcr^, 
Wtt^Jfe^J lot R#©Wft£fTV\ SGSfefll lot l^«©^Sr#fc„ 
<H«J1 4> 

(a) vim) 

ffeRTffltfrtfy [s l] 2. 5 cmX 5 cmXl^5 0 0m 

mO^TV* b SrmM^jli. h-ft«lTSS^ft|^t 1 5 otic 

m<Dm<Dfttf%-&'?tcnffiM<DmM (33) st^lt, aw (a) (34) t 
(w (b) <Dmmi 

mmmi 0 mwmi otm^-h^mt (b) (35, 3 

6) ifB^flMttLfctttt (A) (3 4) (O&Mz&mU 

*:a>NLVi%itt<tVt<Dm (3 2) t-to^±lc^j*StifcSBRIfU (3 3) wm. 

u ir/j^^^/v^/m^ [#14] jnwwmLfc. 

&V>T% (B) (3 5, 3 6) lC N « (3 2) ©M»I^V^1H0. 

5mm©*!J?L^ort(!:i»), SftAi& (3 7) tifcfflP (3 8) «Lt, 
(3 1) ^UiV>C:t^f4H5^LfcfcK«OJ^R©»/J^5*/V 
[#14] £«Uc 0 

cswt (a) (b) <D5\m%m 

%m. ®.%htctmm&#v [si] mw7v*i/~y<D%vmm.* 
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1] W*ft**t (s) Zt&tofrZo 

mmmi i tmn<Dum%?f\<\ mmmi i tmmo^^mco 
<mmmi 5> 

*mmmx^ mt co &*mmmw (m) % »©«^5^ (d) 

&&m& (s) , «m (B) tfS|feSOif# (s) "T?*#$jh,fc* «^0|gH<D 

mu (o (d> 

9Wt (C) ^U, T^y/V« [m3] 5cmX5cmXff£2 

tta^fe Ce7] fc^frU ^#Bf!C*T^£®lC?i/*mM©^^7 
^ h 2 0 OlDtilffl»=y h£ffiV^5 0mW/cm 2 O^i§i£3 0#P.fi$ 
WtTtt^t, Mf-^^^-^bma^ [e7] ©i^fM^-x 
^^£;ftfcT* y;vw©W (C) £Uc 0 

&VvC\ ^r^Ji^tt (D) t^5^|x^;V^^i|f{bmifi!cl) [e8j £ 
(2) AT&mn (3) £ ±tfl&m»«r3 0g>WS! 

jwlt, ^*^-mm.wmim> i>8] <Dm<tmtu r±v^x^mit 
(o^j^-mmmmm [es] ^^-t-sr^^ioTw^^w-r 

(D) fc^fifcLfc, &^T\ gB» (D) ©®J3§*»£& (2) OM»l^ 
V^T, «Wt (C) XtWBJffi*? (D) fcE&O. 5mm0^y?L?r^o«AP 
(4) fttmffiP (5) Sr^bfc. «M>«flg*»M, il08^m, 
[«J*>*Wt (D) Off*] 6 7 M mO»fffi^^(D«^^5-<#^§l5 

(2) % S:g2 0 0Mm, ii5$6 7jtmORM0, g&Bfcttfcfc 5 

(3) % ^AP (4) &t«tiq (5) gWt (A) <Dftt> V 

co (d> <Dmmfti>*t>&z>s muzjmBvtcmwm&mt ccdi 

8] SrfmUfc. 

(B) ©g?») 

OPPv— h (gj^-tt-f) <D=3Wttomffi^ 127^©/^^-^ 
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^x^*>\s*—umwmsm [e6] *mmu &v>x\ &m%mn*x\ ± 
*fc 0 o p p hWfrbm 3 o#p^^itLr, i^=^~« 

4b&M#l [e 7] N [e8] [e6] W«r^kWfc$*. OPP> 
* [#1 5] ^r^Ufco 

<mmmi e> 

*mmmxi^ ^mn<D&£&ffi®<Dm££<om\<m&<Ds ^wmm^m 

tfVxT-U^ [ml] ^f)!i5 2. 5cmX 5cmXg:^ 3mm<7)^^<7)SW 
(2 1) CO^ (2 3, 2 8) (DMISP^^^gM^O. 5mm(D*\)KZgi 
T, «UP (2 5) «UiP (2 6) »P (2 5) «fflR (2 

6) ^{al^^^^^^^X-^T-Slh^UfcM-C, 12 7^mO/^ 

-^-^fflvNT^/u^-^bttm^ Ce4] zmmLtzik. tfxmjm 

X&±lfM (2 9) bt£ZUMZ5 0mW/cm 2 <A^i§|£l 0#Ml*Lfc: o 
*$^bg|5#£T-tr h^T-g6^*LT, HI 3 fc* LfctB 4 8 0/im, f^lO mm, 
J¥£ 1 0 3 MmOE±ra (2 9) SrJgfifcLT, El3^$tbf^^W [C 
16] t Lfc 0 

aw [ci 6] o^ap (25) tuiEfflp (2 6) tomm*uit£>vtcii£m 

X\ m±tfn (2 9) £«5«fc5K:£*f (2 1) ±[-^^/v^-«^M^#) 
[e3] SrSfcafUhfc, 9— fcUT, 1^2 0 0^, 5mm 
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^7*yF (gfK m^-r) i5{@sr, t (23, 2 8) % &mn u 
4) , ggAp (25) xtmap (26) tt£zn&t:T&ttxmm,ito itit, 

$fcJfiH# (s) Tfc-SaKU *U*>' [si] ©J|^5 0 0/im©i7 p ^i'- 
h^^J&SfiPtt [BIO] &*Nrfc& % MMMMffT?, ^^-h^^^^ilLT 

0 3I^Lfct (2 3, 2 8) , (2 4) % $2AR (2 5) RXfffimn 

( 2 6 ) t *£Zto&m-<D$l&^ fa* i?t m Z 5 O mI/cnto&*M&£ 1 0 # 

WlfLf^ ^Mt^> mma (2 5) j&»e>©R§|fc, T-fch^5fe#(-J:!K 
*S!^(D^/^-M^ttla^ [e3] ^i*tt, it>S480/im. 
19 0 (im©^t, i|iS4 8 0)im, ^£4 8 0 nm, 8 7 /z m©Jb®7&> bit, 

-c*b&©£rh& (24) t*s?gfife§tbfc, m4K^i$fttmft(om^$*>vr 

'M* [#16] £r#$!Lfc 0 
CEEi&««©fWI 

<Hife^Ji 7> 

C»/h-5r * # ;^Cf * ©flag] 

^y^l/^V [si] ©ffcb!Jfc\ ®7Ky !7l/*^ [s 2] „ ©PVC [s 
3] % ©EVA [s 4] N ©#!I7? h^— [s 5] , @^!)i^7;l' 

^7^ [s6], ©»^y^l/7^^ [s 7] ^tLmftfflLfcr^ 

CU, ^/J^^VtVH'* [#17-1-6] SrfEKUfc. 

aw^ $ * [#17-1-6] icovn-c, tti^etimmm 7tmm 

<H»J1 8 > 

*^»JX-tt, (C) (m) , WtWW (D) # 
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(m) , mt (b) imnmtt (s) nfc, «w©ih© 

c«m (c) x (d) (Dtfm) 

(d) %M&'tz>^*/i'*c-mmib\!m&y>)tLT, [e6] 
[e n^mi^tiztum-immmi 5tmm\^Lx, &w (d> a^/i^- 

J* [#15] tmm<Dmm^-r^m^%^^^^ c#is] 
%m^m^tc^^-mmih^m^.m ie e] x [e7]M[e8] 

{b^^Tkt^M^fi, 2 5^*51^ -Weftl 2 St. 151 W13 
<HWJl 9> 

mt (o ( s ) N m&amtk*z>tm (d) ^ 

wstkr (s) % mt (b) ww^m (m) x-M&ztbtc, *&w(Dmw(Dm 

(W (C) , (D) <Dtfm 
^fti^/l^y^ h 2 0 OMa-j' h£ffl^T5 OmW/cm 2 (D^i&£ 3 

#p*Mtu (o (4D tte5^tm4mM<Dmmkf&L 

^(D±lCl 2 7 M m(D^-3-^-$:^VN-C^/^-a^bttm^[e 8] 
£MU 7* h-7^^^ffiLTEl6tC^$tbfc^(D^gg (42) XtWfiBH 

^fis ( 4 3 ) ^ }&-t&ttsift-<DUft^ ±tm zmftmz 3 ^P^Ritt U If ttg&# 
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&*m{URn<D&mbf$i.u mt co tu. cd) (4 4) ©js*f±9 

*»«t«^©*«ft©^*/W^-jlW{bttll*«i [ e 8 ] & 5 0 °/cP^ y -/VTfc 

«HKK:J;9»*b-C % » (4 2) Rtf&HUB (4 3) kk&^ttmtft* 
5J1 (4 4) f&5g|S# (D) (4 4) £«Lfc 0 (4 2) ifcS^fMtf 
JJ§:fct|g|5<D\h&f3:, ^lCM/zm, g^9 6(im, S£ 3 Ommtfcofc. %j$ 
©&±tC»!tt&*lfc£IRIfl& (4 3) fc45^t»IB^*»tt, tt£2 0 0jim, 
m& 9 6 /tmORMtfeofc. (D) (4 4) Off^-fi 9 6 m m-C&ofc, 

cajtt (b) <o&m 

i,x*mfc®x*te&£tifrUtt (b) fc&u »*t (b) Sriasw (d) 

tffcttfcTN ±^I^D^«ISr^l3Jtt{e:3 0#*nfifflMtU (C) % gp^t 
(D) RTtmt (B) Sr^T^fcWk**5r.fcfcJ:9S:v^S?«b-C, 
(4 2) t£m& (4 3) Sr^Ufc. &tt (C) 

(b) ^b, -&mi£3cw&x'h%oppi/--h&mf&vtc 0 

fc^X\ Mtt (C) (4 1) frd s W (4 2) OM«SgP^VNTit#0. 5m 
m©*y it^3mm0^blf=/^a-^Sr^LT, SfcAi& (4 

7) tmm& (4 8) mlt, H6ic*ufc^©*/h-5r5*^/<>rx 

[# 1 9] $r«Lfc 0 

J5SSXSS (4 7) tl^t^/Ufi-y^ffSlilt, flEASS (4 7) Sr±« 
(CUT, tfEAS§ (4 7) «®7k£ljftg< &«*fiB«ttte«Ai8 (4 
7) fc«V*a*ih, N W (4 2) RXfgXm (4 3) Srt»*iU-C«EtHBS (4 8) 

*fc, m&fmvit^/^-m&immjm [e 6], [e7]M[ e 
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mmmio tmm^vx, &sw$#/V7 ! 'Ux c#i9] omt (b) m* 

<H»2 0> 

caw (c> % (d) ©fm) 

#V [ml] /5>b&5 2. 5 cmX 5 cmX3mm«Slil 

fcW (C) (4 1) CD±{^ 1 2 7 )im©^ ^ — SrffiV^Ta^^— 

^^tifc^^W (4 2) RxmfflR (4 3) £ Ji!^#fil*©tt#K:* ?V 

*mM^£&#M^jV=f- y h 2 O 0£bfcaSa=5' h£/B^T 5 0raW/cm 2 tf>$? 

*RiWf|5^(0*^k©^^/V^^^bmi^tJ[ e 1 ] & 5 0 J -/VtK 
MtCj;<9^UT, M (4 2) (4 3) £ ft 

«^5JPiP^iW (D) (4 4) £«Lfc„ ft» (4 2) fcfcS-^ftUg 
^^©^tfefis 4gl0 4/zm, f$9 6/im % f^30mmt'fcofe 0 $L&gtf> 
jfcJbfcgStt htit^mU (4 3) fcft5^#*MBfcfi«Wi* tt#2 0 0 Mm, m 
^9 6Mm©BWifcofe, (A) (4 4) <DJ¥^tt 9 6 » mX*hotz 0 

m&Wl Ot»LT, OSPSv—h [m2] (4 5) &*#J«£L 
•Cx^;^^-^k^|,[e 5]*k!| (4 6) fci&BWt (D) (4 4) O) 

mmcmmu (42) t&mm (43) sr»fiW-5^iHiw«c % 

2#S#OSPS^h [m2] (4 5) £^*#JJi (4 6) Sr-g-fc-STSttt 
(B) Ufc 0 

fcWC, (C) (4 1) Ks W (4 2) <DMW^V>TES0. 5m 

7) MffiSS (4 8) Mix, B6fc*Lfc^©fM^5#Aif/<>f;* 
[#2 0] SrffcKLfc. 
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mmm iot mm<D%mzm\ mmm iot mmvm&zmco 
<mmm2 1 > 

*mmmn. (b) , (o , (d) &twm*msttxhz>. *mw 

? # vv^m * (Dim) 
mmm2 s^^-c, mt (o z^^-mmmstom [e 7] mm 
x-m&Litzto mt (d) &**/i>*-mmkm&tfm [e8] mmx-Mfc 

VftZt, RXfi, %m (B) [e 7] 

ufc ^ t % mmm 25 1 mmz vxm^ $ %>v>t*4 * [#21] &im ufc, 

sfe^j 2 5 i mmomm^m\ mmm 3 1 N#©»*&#fc„ 
<mmm2 2> 

*mmwt&. awt (b) ©*ffiic^s^©iatt«^*^rt-s*fwt (h) 
mmm 2 -cams tfc * mfets tiitrnvtomt hh 2 j * £ < m cjz&mm 
mmmio, 1 6«ifc»^^f/M^ [#10] % [#16] © 

m®<Drmnm 

mm2tmm<Dm^m^ 0 
<mmM2 3> 

*mmmix tm (b) (omm^^mmxh^T^m^mbtiftmmm 
m'btr 5 nflsf/n * (Dim) 

mmmio, n % 14, 16, is, 1 st^l^/Jv^^x/mx 
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[#10], [#11], [#14], [#16], [#18], [#19], 
(B) (DQffiftUCfttti-Z&W.OmWfc, S^O. 5mmtf>#7 

xM<Dnz^*;u*~mmkm&f&m [e4] zm^xmmu a^m^^m. 

<Hflfe#!l2 4 > 

mmm 5 xmk vtz. t m c&vtmmzm-tz y- h m<ouu (h) zvm u 

Z.tl&ZtlZttMMm 10, 11, 14, 16, 18, Xt* 1 9 "Cf^K Ufc^/h 
^r5^f^^ [#10], [#11], [#14], [#16], [#1 

8] , [# 1 9] (Dim (b) mmz, &^mm^mnm\^-fx, 
mm^mm^mmr^m^^xm^u mt (h) (dmw*^*;^- 

mfflmM® [e4] £ffl^Tg)5*t (B) K&#U JEEM^fclrf M/J^ 

zihboiW'i^^z^/uxia^xmnMd tmn<D^m%n\,\ ±xm 
mm 3 1 mm<D%i%:zmc 0 

*mMMxte, mmizawmm&mvbntci/~h#;<Dntt (h) 
fi^jisr^ri-s h#<omt (h) t urnus^ 3 3 1 m ct><z>£fflv\ 
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5 <MMM2 6> 

*mmmx^ &mm# u) xm^titc^u (a) t&mm# u) xm 
&£titintt (b) x~Wf&&tix&v, mm\z&ftMi&&WiVbtitiWL'hir$* 
mmmu u) xM&ztitcmt (a) tisc®^ ( s ) -e 
«£*Lfcmt (b) -c#^$tiT*3<9, ^o±^, mmic&am&m-fbti 

10 fcv^-h^W (H) ^@^$^fc^/h>{r5^/l'X/M^©^J^-ro 

(A) (B) ^*l^x^/^-|fftWl3 [e 6] (DmimXM 

j&hti^t siftizmmm 1 t mm- \^xm^ $ ^/i^v * Migfr c # 2 6 

P] *ftMVtc 0 

15 TO^^^/^^-T^HU^O^] 

^/M-^#/i^M*l!fJWi: LT [#26P] 5rffll^rtMliWJ2 
3 i:|H«^LT, %Mmi 4 tliafCb-C, WB<D£lMM^1-3<£fitf>* 
®^ifi^it^KJtf>ttfc^[/h^$^yV^MX [#2 6-1] X, 

20 ^r^/W^W* [# 2 6-2] <Srfi^Lfc 0 

£fc N ^/J^^^/Vx/W^M^ir LT [#2 6P] *%^tcZt£W\-±m 

mm 2 4 1 mmz lt, swt (b) tOj^*at^itM(ci$]tt-c^M 

Kft#1-5#fi^*HtT@££;frfcSN^ 5 * T# 2 6 - 3 J 

^bfc„ ^iiat, WAWcgWt (H) ^g^^tlfc^/J^^*^ 

25 sU* T#26-4j £«L*: 0 

££>(^ ^[/h^^^/Vx^^|fj»<bb-C [#2 6P] ^VNfc^H» 

2 5 1 mm^ l-c, fitit^sitsii^^iicifiiinM^iim-s 

til^t?fCWB i@f $tifc^/h^ > ^/vf^/f x r# 2 6 - 5 j zim 
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4* T# 2 6-6J ^^Lfc„ 

ztihcoU'i^ $ * iz-D^xmmm 23, 24, 2 5 1 ^&<z>tt& 
<mfe^!2 7> 

aw (b> , mt (o , mt (d) &±xnkmu u) -? 

«• (b) % mt (c) , «B*t (d) tf£x&mm# u) -c«$ttT*5<9, & 
»b©», ia««3t*si8»te)*bfc^'-bttoaw (h) asg^ftfcss/j^ 

mt (b) , (o % s«t (d) ^T-^^/v^-nsi^tta^ Ce 
6 ] <DmkVs-etef& ufc ^ t nt mmfc ltd***- s %Asf*4 

xmmw [#2 7P] srfmufco 

&'W%%Asf'*'( *mmt\sX c#2 6P] ^m^ft^tm-fimmm2 
3 * ur > mnm i4t mm?. lt, hitb (D^mm^m-^HLmom 
mK&ummtmv t>ti±m^ =• a/i^/v * [#27-1] srim tfc 6 
m^^Z'^s^xmm&t^x c#2 6P] %m^itzbm-\tn 

MW2 4 tPHMcLT, (B) a^#at^MiSl{C|6]^X^lH5 

^tB»-r5ftfi(J:^*T@^$tL^/h^$*^^^ T#2 7-2l fcfls 

^/R5*^f^^ll[i#:tLt [#2 6P] SrJBVVfc 

foWttt>&xntfB±.mj£&titz.m^$*/^'Mx r#2 7-3i z^m 
zhboW'W^xfrr'U Mz.-o^xnmm2 3, 24,2 5ti^i©^ 
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it * <d ft m 

1. :$tm\m%&-fz>%m (a) ©aws^stifcasn:, (b) am 
rntsti. m (a) ©ate«wt (b) vmt (a) (b) ommmimi 

~1 0 0 0 /znu 1~1 0 0 0 jum0^f ; ^«^^$^-c*5«9> ^ 
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